, then the observed adjusted effect is between the crude and true effects for any effect measure that can be written as
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or, equivalently,
Because the first sum is the same on the left hand side and on the right hand side of this inequality, it suffices to show that for each i the second sum on the left hand side, K j=k pr (C = j | A = 1, C = i) = K j=k pr(A = 1 | C = j)pr(C = j)pr(C = i | C = j) / j pr(A = 1 | C = j)pr(C = j)pr(C = i | C = j) , is greater than or equal to the second sum on the right hand side,
. This holds because, by the assumption that pr (A = 1 | C) is nondecreasing,
Suppose C is nondifferentially misclassified with respect to A and Y with tapered misclassification probabilities. If E (Y | A, C) and E (A | C) are both nondecreasing or both nonincreasing in
Proof. We will prove that E C (Y | A = 1) ≤ E (Y | A = 1) when E (Y | A, C) and E (A | C) are both nondecreasing; the other cases follow by analogous arguments.
Assume E (Y | A, C) and E (A | C) are nondecreasing in C. We will show that
We will prove that i {pr (
is constant in k, one of the following cases must hold: the derivative of
is positive for all k; the derivative is negative for all k; or the derivative is negative for k below some cutoff and positive for k above the cutoff. In all three cases,
It suffices to show that pr(A = 1 | C = i) is nondecreasing in i, because then, by the assumption of tapering misclassification probabilities, i pr (C = i | C = k) /pr(A = 1 | C = i) places less weight on smaller values of 1/pr(A = 1 | C = i) and more weight on larger values than does i pr (
This inequality holds because the numerator of the left side of the inequality pairs small values of pr(A = 1 | C = j) with larger values of pr (C = i | C = j) than does the numerator of the right side, and it pairs large values of pr(A = 1 | C = j) with smaller values of pr (C = i | C = j) than does the numerator of the right side.
LEMMA 5. Suppose that A is binary and C ordinal and coarsened. If E (Y | A, C) and E (A | C) are both nondecreasing or both nonincreasing in We will show that, at its minimum,
where l ≤ k ≤ m and levels l through m of C comprise a single level of C . This derivative will be negative for k = l, positive for k = m, and nondecreasing in k for intervening values. Therefore, in order to minimize E C (Y | A = 1) − E (Y 1 ) for each stratum of C , we maximize E (Y | A = 1, C = k) for k at the lower end of the levels of C comprising the stratum and minimize it for k at the higher end. However, since we are constrained by nondecreasing monotonicity, this is tantamount to setting E (Y | A = 1, C = k) to be constant within each stratum of C . Under this constraint, E C (Y | A = 1) = E (Y 1 ). Table 1 gives a counterexample to the partial control result when E (Y | A, C) is monotonic but E (A | C) is not. The observed 2 × 2 × 3 table was generated from the true by the same tapered misclassification probabilities as Table 1 Table 2 demonstrates that the partial control result may not hold if the misclassification probabilities are not tapered, even if E (Y | A, C) and E (A | C) are monotonic in C and if the probability of misclassification is less than 0·5 for any given subject. The observed 2 × 2 × 3 table was generated from the true by the following misclassification probabilities: pr (C = 1 | C = 1) =0·97, pr (C = 2 | C = 1) =0·02, pr (C = 3 | C = 1) = pr(C = 1 | C = 2) =0·01, pr (C = 2 | C = 2) =0·51, pr (C = 3 | C = 2) = pr(C = 1 | C = 3) =0·48, pr (C = 2 | C = 3) =0·01, and pr (C = 3 | C = 3) =0·51.
COUNTEREXAMPLES

Monotonicity holds for E
, and E (A | C = 3) = 0·4. Instead of the partial control ordering, we observe that the observed adjusted measure is less than the crude which is less than the true measure on all three scales, for both the average treatment effect and the effect of treatment on the treated .   289  290  291  292  293  294  295  296  297  298  299  300  301  302  303  304  305  306  307  308  309  310  311  312  313  314  315  316  317  318  319  320  321  322  323  324  325  326  327  328  329  330  331  332  333  334  335  336   Supplement  7   Table 2 . The partial control result is violated when the misclassification probabilities are not tapered. 
